INTRODUCTION
Innovation is critical to the vitality of the U.S. economy, and patent law is one of the primary legal tools for promoting innovation.) Patent law promotes investment in discovering and commercializing new inventions by giving inventors exclusive rights to their discoveries. 2 Unfortunately, however, patent law 2.
See 35 U.S.C. § 271 (2012).
USPTO. 9 Since its formation in the early part of the twentieth century, the USPTO has admitted around 70,000 members to the Patent Bar, but less than 45,000 are currently registered as "active." 0 Moreover, due to retirement and death, the number of Patent Bar members who are actually representing clients in the USPTO is closer to 26,000." Many of these members have no formal legal training because, unlike other legal bars, a law degree is not required for Patent Bar membership. Nonlawyers who join the Patent Bar are called "patent agents" and are permitted to perform all of the same services in the USPTO as patent attorneys.
1 2
The small size of the Patent Bar is surprising, given the powerful economic incentives that exist to join the Patent Bar." The average patent practitioner can likely expect to receive more than $300,000 in legal fees each year.
1 4 Indeed, in recent years both patent agents and patent attorneys have been identified as one of the "100 Best Jobs in America," with median salaries of 
10.
The 70,000 number is based on the sequentially issued bar number that each member of the Patent Bar receives. These were reviewed at List/Roster of Active Patent Attorneys and Agents with Licenses to Practice Before the USPTO, DATA.GOV, https://catalog.data.gov/dataset/list-roster-of-active-patent-attorneys-and-agents-withlicenses-to-practice-before-the-usp (last visited Mar. 24, 2017).
11.
Dennis 
13.
In addition to being financially attractive, being a member of the Patent Bar confers other benefits for lawyers. For example, a lawyer who is a member of a state bar is licensed to practice law only in that state, while a member of the Patent Bar is able to provide legal services to inventors anywhere in the United States. See Sperry v. Florida, 373 U.S. 379, 384-89, 404 (1963).
14.
As noted earlier, the total fees spent by inventors on patent prosecution is more than $9 billion but there are only 26,000 actively working patent agents and attorneys. See supra note 7 and accompanying text (estimating the total fees); supra note 10 and accompanying text (estimating the number of actively working patent agents and attorneys). Dividing the total fees by the number of active patent practitioners yields an average billing amount of $346,154. Market surveys confirm this estimate, indicating that even nonattorney patent agents bill inventors more than $320,000 each year for their services, with patent attorneys charging even more. AIPLA 2015, supra note 8, at 1-6 ($407,828); AIPLA 2013, supra note 3, at I-8 ($321,254). $126,000 and $175,000, respectively. 1 5 In sharp contrast, the median income for all lawyers is only $115,820. 16 One reason for the small size of the Patent Bar might be that the Patent Bar exam, which is analogous to a state bar exam, screens out many would-be members. However, it is unlikely that the exam prevents many people from joining the Patent Bar, particularly lawyers, because the exam tests an applicant's knowledge of the applicable legal procedures in the USPTO, not technical or scientific knowledge." Even the procedural matters tested by the exam evidently do not present substantial hurdles to passage, given that the majority of new members to the Patent Bar have no legal training whatsoever. Rather, they are scientists and engineers seeking to become patent agents." Every lawyer has training in legal procedure, and many have practical experience, making lawyers at least as capable of passing the procedurally focused Patent Bar exam as engineers and scientists. Indeed, some lawyers have additional experience or training that might help them pass, such as familiarity with administrative law and other types of intellectual property law, like trademark law. Moreover, some lawyers may have substantial expertise in patent law even though they were not trained as engineers or scientists because Patent Bar membership is not required to represent clients in patent lawsuits in federal court. But the more likely reason that more lawyers do not join the Patent Bar is that the USPTO requires that a person have an extensive educational background in science or engineering to take the Patent Bar exam. 20 The prerequisite technical
15.
Emily Jane Fox, Other sources report even higher salary figures. See, e.g., AIPLA 2015, supra note 8, at 1-4 (reporting that patent agents receive an average of $151,393 in salaries and bonuses).
16.
Lawyers, BUREAU LABOR STAT. OCCUPATIONAL OUTLOOK HANDBOOK (Dec. 17, 2015), http://www.bls.gov/ooh/legal/lawyers.htm#tab-1. The average starting salary for new attorneys working in private practice is less than $85,000. NAT'L Ass'N FOR LAW background is highly specific, requiring either an undergraduate degree in engineering or natural sciences, or completion of a substantial number of credits in engineering or hard-science courses, like physics and chemistry.
2 1 Few lawyers graduating from law school today possess these educational credentials.
22
The USPTO's power to preclude attorneys from representing clients on patent matters is also unique among federal administrative agencies. For all other agencies, lawyers are presumptively qualified to represent clients even though some federal agencies deal with exceedingly arcane technology, such as the Environmental Protection Agency's work related to pollutants.
2 3 On issues of trademark law, the USPTO likewise adheres to this nearly universal approach, allowing "any individual who is an attorney . . . [to] represent others before the Office in trademark and other non-patent matters. "24 Only in the USPTO, and only on patent matters, are attorneys required to possess additional educational credentials to represent clients . 25 Although the technical-education requirement is unique among federal agencies, and even though the Patent Bar is surprisingly small given the enviable market position that Patent Bar members enjoy, the USPTO has provided little justification for the requirement. For example, it has never been the subject of
GENERAL REQUIREMENTS BULLETIN],
http://www.uspto.gov/sites/default/files/ OEDGRB.pdf.
21.

Id.
22.
See infra Section II.E (describing the slow growth in the Patent Bar in recent years).
23.
Under the APA, "[a]n individual who is a member in good standing of the bar of the highest court of a State may represent a person before an agency .... " 5 U.S.C. § 500(b) (2012) . The EPA administers technologically complex regulations, including requiring sulfur emissions' calculations in eight-hour intervals using the following equation:
The regulation defines the variables in this equation as follows: Sr = fresh feed sulfur content expressed in percent by weight of fresh feed. n = number of separate fresh feed streams charged directly to the riser or reactor of the fluid catalytic cracking unit.
Qr= total volumetric flow rate of fresh feed charged to the fluid catalytic cracking unit. Si = fresh feed sulfur content expressed in percent by weight of fresh feed for the "ith" sampling location. 
24.
37 C.F.R. § 11.14 (2016).
25.
5 U.S.C. § 500(e); 37 C.F.R. §11.14.
[VOL. 59:383 notice-and-comment procedures under the Administrative Procedure Act ("APA"). 26 From time to time, the USPTO summarily asserts that the technicaleducation requirement protects the public from "unqualified practitioners," but the USPTO has not explained why the invisible hand of the market cannot match inventors with qualified patent practitioners. Legal scholars, likewise, have not analyzed the tradeoffs inherent in the technical-education requirement, in marked contrast to the wealth of scholarship analyzing the costs stemming from patent litigation and from invalid patents. 27 This paucity of analysis is particularly striking given that "among technology startups, the cost of getting a patent is the most common reason cited for not patenting a major technology." 28 In contrast, occupational-licensing regimes have been closely analyzed in other areas of law by scholars and lawmakers alike, including the U.S. Supreme Court. 29 This Article therefore seeks to fill this void in the scholarly literature by analyzing the economic consequences of the Patent Bar's technical-education requirement. Presumably, the USPTO would assert that licensing is needed to guarantee that all patent attorneys and agents possess some minimum level technical sophistication. However, economists have long recognized that an inevitable side effect of occupational licensing is to erect barriers to entry that limit supply in labor markets, which in turn increases the prices borne by consumers. 
26.
See infra Section II.B (discussing the applicability of the APA to the technical-education requirement). Unfortunately, some consumers will not be able to afford these higher prices, and the exclusion of these consumers from the market reduces social welfare. However, in some contexts occupational licensing is nevertheless justified because it cures various market defects, thereby generating sufficient economic benefits to offset the inevitable harms. 32 This Article examines whether these economic rationales can be applied to the Patent Bar, and concludes that, at least as applied to lawyers, the technical-education requirement is not-and likely cannot besupported and should thus be reformed.
This Article proceeds in five parts. Part I begins by identifying the costs and benefits of occupational licensing generally recognized by economists. Because the USPTO has not provided a sufficient economic justification for the technical-education requirement, Part I also attempts to build, from the economic literature, the strongest plausible justification for the requirement. Part II, however, demonstrates the inevitable inadequacies of any such justification in light of modem legal and technical realities. Accordingly, Part III proposes an economically efficient expansion to the Patent Bar: eliminating the technicaleducation requirement for lawyers. In developing a roadmap to implement these reforms, Part III reviews previous failed attempts to expand the Patent Bar and analyzes the USPTO's economic incentives to maintain an inefficiently small Bar. Finally, this Article briefly concludes with a short summary of the arguments presented in the Article.
I. SIMPLE JUSTIFICATIONS FOR THE PATENT BAR
A. Current Requirements for Patent Bar Membership
The Patent Act grants the USPTO the power to regulate "the recognition and conduct of agents, attorneys, or other persons representing applicants or other parties before the Office" and to require that they possess "the necessary qualifications to render to applicants or other persons valuable service, advice, and assistance." Pursuant to this power, the USPTO created formal regulations requiring that applicants to the Patent Bar possess "legal, scientific, and technical The USPTO has not, however, promulgated further regulations elaborating upon the required qualifications. Instead, the USPTO clarified the requirements through an ostensibly nonbinding publication generally referred to as the "General Requirements Bulletin" ("the Bulletin"), which describes three categories (A, B, and C) for demonstrating that an applicant possesses the requisite scientific and technical training.
Under "Category A," applicants that possess bachelor's degrees in 1 of 32 enumerated science and engineering disciplines, such as physics or electrical engineering, automatically satisfy the requirement for a technical education.
6
Category A includes computer science as an acceptable degree, but only from specially accredited programs. 37 Some degrees, however, are explicitly excluded from Category A, including biological sciences, pharmacy, and mechanical technology.
38 Moreover, only a bachelor's degree is acceptable under Category A; a doctorate or other advanced degree does not qualify.
39
Under "Category B," applicants can demonstrate that, while lacking undergraduate degrees listed in Category A, they nevertheless have taken a sufficient number of credits to form the "equivalent" of a Category A degree.
40
The USPTO defines this "equivalence" in detail, specifying the number of credit hours that an applicant must take in different disciplines to qualify under Category B. For instance, an applicant can satisfy Category B's requirements by taking "24 34.
37 C.F.R. § 11.7(a)(ii) (2016).
35.
GENERAL REQUIREMENTS BULLETIN, supra note 20, at 4-8. Whether the Bulletin should be treated as a regulation is discussed below in Sections III.B and III.D. The USPTO purports to retain the discretion in appropriate circumstances to allow an applicant to take the Patent Bar even if he or she lacks the qualifications of Categories A, B, or C, though the USPTO has not identified any cases in which that discretion has actually been exercised. 
37.
Computer science degrees are only accepted under Category A if they were issued from a school that was "accredited by the Computer Science Accreditation Commission ('CSAC') of the Computing Sciences Accreditation Board ('CSAB'), or by the Computing Accreditation Commission ('CAC') of the Accreditation Board for Engineering and Technology ('ABET')" at the time that the degree was issued. Id.; see, e.g., USPTO, DECISION ON PETITION FOR REVIEw 9-11, (Nov. 12, 1997), http://efoia.uspto.gov/Foia/RetrievePdf?system=OED&flNm=0115_TEC_1997-11-12 (refusing to allow an applicant to take the Patent Bar exam in part because the applicant's computer science degree issued from an institution that was not appropriately accredited).
38.
GENERAL REQUIREMENTS BULLETIN, supra note 20, at 4-5.
39.
Id. at 4.
40.
Id. at 4-5. 
B. Economic Effects of Occupational Licensing
Many professions are subject to licensing requirements. By one estimate, 20% of workers in the United States operate in professions subject to licensing, which is a larger portion of the labor economy than that affected by the minimum wage or unions. 47 As a result of the prominence of occupational licensing, economists have analyzed the asserted justifications and effects of licensing. 48 One commonly recognized explanation is that practitioners in regulated professions agitate for occupational licensing to reduce competition and raise their own 41.
Id.
42.
Id. Some other coursework may be accepted under this section, including up to four semester hours in design engineering and drafting. Id. at 6.
43.
Id. at 7. The USPTO further states that other factors may be considered "on a case-by-case basis with respect to scientific and technical training" and that the USPTO may consider other education, including "foreign education, academic credit for work experience, military education, life experiences, etc." Id. at 7. In marked contrast, mathematics degrees qualify a person to take the qualifying examination to be a member of information about the quality of services that they offer, consumers often cannot obtain this information before making purchasing decisions, in part because, unlike with physical goods, a buyer cannot inspect services before they are purchased. Even after services have been rendered, consumers may lack the expertise needed to assess their quality. 5 2 For example, after receiving treatment, patients untrained in medicine may have difficulty evaluating whether their doctors were effective or were "quacks."" When consumers are unsure about service quality, affected markets function poorly. Consumers in need of high-quality services may be unable to confidently identify the appropriate suppliers, and this uncertainty may deter those customers from paying the higher prices necessary to support high-quality services. Customers fearful of "lemons" may be dissuaded from participating in the market altogether.
5 4 Consumers' reluctance to pay higher prices may prevent service providers from making the necessary investments to improve or even maintain the quality of their services.
Occupational licensing can reduce informational asymmetries by cheaply demonstrating to consumers that members of a profession possess certain
49.
See qualifications. For example, lawyers must demonstrate basic legal competency by passing bar exams in order to practice law." By eliminating service providers without the required credentials, the average quality of services available in the market improves, at least insofar as licensing requirements correlate with service quality. As a result, consumers may be willing to pay more for higher-quality services. 5 6 Similarly, service providers may be more likely to invest in improving service quality armed with greater confidence that those investments will increase revenue.
7
A second justification for occupational licensing is that, in some circumstances, it protects customers from making decisions that are not in their own best interests. 58 For example, cognitive biases or bounded rationality may cause some customers to underestimate the risks involved with using low-quality service providers. To illustrate, consider a consumer who hires a handyman to perform electrical work because cognitive biases cause the consumer to underestimate the likelihood that shoddy work will produce an electrical fire.
5 9 The licensing of electricians in such a situation paternalistically protects individuals from their own shortsighted decisions. 60 When occupational licensing effectively protects consumers from their own costly mistakes, social welfare increases.
A third justification for occupational licensing is that buyers who use low-quality services may externalize costs to third parties. 61 This situation arises, 
60.
Economists contend that paternalistic occupational licensing is particularly beneficial to consumers where: (1) there is substantial variance in service quality; (2) the costs of insufficient services are substantial; (3) substantial training is necessary to assess service quality; and (4) consumers use the service infrequently. Moore, supra note 30, at 106. Of course, licensing criteria must correlate strongly with improved quality in order to benefit consumers, which is unlikely if lawmakers are as rationally impaired as consumers. See id. at 109-10; infra Section II.C (explaining the reluctance of the USPTO to reform the structure of the Patent Bar).
61.
Edlin & Haw, supra note 29, at 1116-17; Kleiner, supra note 30, at 192; Moore, supra note 30, at 109-10.
for example, when a low-quality doctor misdiagnoses a disease, thereby allowing an individual infection to grow into an epidemic. 62 Occupational licensing would prevent the patient from relying on an incompetent doctor, thus preventing the outbreak. However, licensing would also raise the costs of medical services, so that the sick patient might not be able to afford any medical treatment at all, in which case the patient's illness also sparks an epidemic. 63 This justification for licensing thus applies only in limited contexts, such as when there are non-market alternatives to low-quality services (such as state-sponsored medical services) or when using low-quality services is worse than not using any service at all.'
While occupational licensing may produce benefits, it simultaneously raises costs and therefore reduces social welfare. To join an occupation that is subject to licensing, a person must invest additional resources to obtain the required credentials. In some cases, a portion of suppliers will not make this investment. As a result, the labor supply shrinks compared to an unregulated market, and prices rise. 65 Even if all suppliers invest in satisfying licensing criteria, prices will rise to reflect the additional cost of production. In either case, occupational licensing produces higher prices for consumers, with leading labor economists estimating that occupational licensing generates price increases of 10 to 15% .66 Particularly cost-sensitive consumers will be unable to afford the licensed services, producing deadweight losses that reduce consumer welfare.
67
Balancing costs and benefits is thus crucial in evaluating whether an occupational licensing scheme promotes economic efficiency.
68 Unfortunately, as with many issues of economic efficiency, these costs and benefits cannot be measured empirically, which prevents a precise calibration in close cases. 69 Three
62.
Kleiner, supra note 30, at 192; Moore, supra note 30, at 110.
63.
See infra notes 64-66 and accompanying text (describing the costs inherent in occupational licensing).
64.
Moore, supra note 30, at 110. Legal services might present an instance when an individual's use of low-quality services is worse for society than the individual proceeding without assistance. For example, a well-informed, rational client might use an unlicensed, low-quality lawyer to initiate spurious lawsuits to obtain nuisance settlements. Society may be better off if the client cannot obtain this low-quality representation.
65.
Kleiner general strategies are therefore useful in evaluating whether occupational licensing promotes economic efficiency.
First, occupational licensing schemes should be disfavored when the presence of market failures is unclear because licensing always produces costs in the form of higher prices but only sometimes produces benefits by curing market defects. 70 Importantly, many service markets operate effectively without licensing.
For example, informational asymmetries have little effect in some markets because the presence or absence of key credentials is easy to assess even without licensing.
Similarly, information about service quality may be provided through other means, such as reputational mechanisms.
Second, occupational licensing should be disfavored when licensing requirements poorly correlate with the service quality desired by many consumers.
71
For instance, requiring lawyers to speak Spanish before being admitted to the bar is unlikely to promote economic efficiency because many clients do not need their lawyers to speak Spanish. 72 Licensing is also less likely to promote efficiency when substantial numbers of consumers do not value higherquality services, as such licensing schemes simply limit the market for services to "over trained" and more expensive professionals.
7 ' For instance, if a state were to require bar applicants to obtain both JD and LLM degrees, many consumers might object because the additional legal training may not be necessary in many contexts.
Finally, occupational licensing should be disfavored when there are less costly alternatives that achieve the same results. Informational problems, for example, can also be addressed through certification schemes, whereby service providers who meet certain requirements receive a special designation. Unlike (asserting that "the patent system does not engage, nor is it equipped to engage, in macroscopic cost-benefit analyses to determine the ideal scope of particular exclusive rights"): Margaret Jane Radin, Regulation by Contract, Regulation by Machine, 160 J. INSTITUTIONAL & THEORETICAL EcON. 1, 7 (2004) ("How much propertization is too much? That is an empirical question to which no one knows the answer.").
70.
The only occupational-licensing schemes that do not either reduce supply or raise the costs of production in a labor market are schemes that have no impact on service providers. Such licensing regimes therefore cannot cure any market defects and do not promote economic efficiency.
71.
Edlin & Haw, supra note 29, at 1011-12 (noting that occupational licensing "can only be justified where it leads to better quality professional services").
72.
The economic effects of a requirement that lawyers perform pro bono work are less clear. See, e.g., Anne Barnard, Top Judge Makes Free Legal Work Mandatory for Joining State Bar, N.Y. TIMES (May 1, 2012), http://www.nytimes.com/ 2012/05/02/nyregion/new-lawyers-in-new-york-to-be-required-to-do-some-workfree.html?_r-0 (noting that New York requires bar applicants to perform 50 hours of pro bono work). In some instances, work performed for pro bono clients will be dissimilar from a lawyer's later practice. This situation may arise with patent litigators, for example. For other lawyers, pro bono legal work may provide valuable transferrable experience. The economic analysis is further complicated by indirect effects of a pro bono requirement. For instance, pro bono work may improve the reputations of lawyers generally, and providing greater access to legal processes may have broad-ranging economic benefits for society.
73.
See Shapiro, supra note 30, at 847 (noting that "[t]he heterogeneity of consumers in their valuation of quality is critical to a proper analysis of licensing").
licensing, uncertified service providers can still participate in the market. Certification can be done by a government entity or private industry, as in the case of the Better Business Bureau." Because certification can address informational asymmetries without eliminating low-end, bargain services from the market, it often will be a less costly alternative to occupational licensing. 
C Simple Patent Bar Economics
It does not appear that the USPTO has ever articulated a detailed economic justification for the technical-education requirement." For example, as described in more detail below, the General Requirements Bulletin and its precursors have never been subjected to the notice-and-comment procedures required by other federal regulations.
At best, the statutes and regulation underlying the Bulletin indicate, in a broad sense, that the requirement is intended to help parties seeking patent representation in the USPTO, that is, inventors and persons challenging the validity of issued patents. The Patent Act grants the USPTO the power to regulate patent agents and attorneys to ensure that patent practitioners possess "the necessary qualifications to render . . . valuable service, advice, and assistance" in the USPTO. 7 9 Likewise, USPTO regulations require that a patent practitioner "possess[] the legal, scientific, and technical qualifications necessary for him or her to render applicants valuable service." 80 This account of the technical-education requirement is at least consistent with the first justification for occupational licensing discussed in the previous section: reducing informational asymmetries. Patent matters are both legally and factually complex, and it may be difficult for inventors to evaluate the abilities of a patent practitioner when selecting representation. The goal of helping inventors and others obtain valuable services in the USPTO also aligns with the second
74.
Moore, supra note 30, at 104; Shapiro, supra note 30, at 853.
75.
Get Accredited, BBB, http://www.bbb.org/council/for-businesses/about-bbbaccreditation (last visited Mar. 2, 2017).
76.
77.
Indeed, it is difficult to determine when or why the USPTO created the technical-education requirement. It appears that the requirement was created between 1908, when the USPTO first began requiring that nonlawyers possess "legal and technical qualifications," and 1963, when a court discussed the technical-education requirement in the Bulletin in a reported decision. Compare U.S. PATENT 
78.
See infra Section II.B (discussing the applicability of the APA to the technical-education requirement).
79.
U.S.C. § 2(b)(2)(D) (2012) (emphasis added).
80.
37 C.F.R. § 11.7(a)(2)(ii) (2016) (emphasis added).
justification for occupational licensing, paternalistically protecting consumers who are unable to rationally evaluate the capabilities of patent practitioners. As noted above, such paternalism is more likely to be justified when substantial training is necessary to assess service quality and consumers use the service infrequently.
8 1
Because patent matters are both legally and technically complex, some inventors may face great difficulties in assessing service quality, particularly those inventors who obtain few patents. If inventors could cut comers by hiring cheaper, less sophisticated representation in the USPTO, they might ultimately fail to obtain valuable patents. The technical-education requirement, in theory, could prevent some inventors from being penny wise and pound foolish.
It is more difficult to justify the technical-education requirement under the third justification for occupational licensing, protecting third parties. Certainly, patents often affect third parties. Every year, the USPTO improperly issues thousands of invalid patents, and low-quality practitioners might generate lowquality patents that are particularly harmful to others. For instance, with some frequency, invalid patents are asserted against defendants in district court litigation, in part because invalidity defenses must be proven by clear and convincing evidence.
8 2 Even if an accused infringer ultimately succeeds in demonstrating that the patent is invalid, doing so requires the expenditure of substantial resources.
Although low-quality patents likely affect third parties, the USPTO probably could not justify the technical-education requirement by pointing to thirdparty effects. Most importantly, the third-party justification for occupational licensing cannot be squared with the explicit statutory and regulatory goals of helping inventors and others obtain "valuable services" in the USPTO. 83 Moreover, the use of higher-quality representation in the USPTO may exacerbate harmful third-party effects rather than ameliorate them. For instance, the use of higher-quality patent practitioners may lead to the USPTO issuing more invalid patents. When an inventor files a patent application, an examiner must grant the application unless the examiner can demonstrate that a patent should not issue. 84 However, overworked examiners have relatively little time to make their case against issuance. On average, examiners spend about 18 hours working on each patent application.
8 5 In contrast, patent practitioners will work for as long as
81.
Moore 
II. A TWENTY-FIRST CENTURY VIEW OF THE PATENT BAR
The brief account in Part I might be the start of an economic justification for the technical-education requirement. The requirement might reduce informational asymmetries or paternalistically protect inventors from their own flawed decision-making. This Part demonstrates, however, that closer scrutiny reveals that the previous analysis is fatally incomplete, particularly in light of changes in patent law in recent years.
A. Invented Benefits of the Patent Bar
One reason to doubt that the technical-education requirement provides significant benefits to society is that market failures regarding technical qualifications did not play a role in the Patent Bar's legal origins. 87 The roots of the Patent Bar stretch to the mid-nineteenth century, when practice before the USPTO was largely unregulated. By the 1860s, lawmakers began raising concerns that a lack of regulation had allowed unscrupulous patent agents to take advantage of unsuspecting inventors. These agents allegedly would help inventors obtain patents that were drafted with quick issuance in mind rather than effective protection for inventions. 89 the statutory provision regarding the credentials of patent agents and attorneys was recodified and amended in minor respects over the years, the modem version of the statute is largely unchanged, granting the USPTO the power to require practitioners to possess "the necessary qualifications to render to applicants or other persons valuable service, advice, 
99.
See U.S PATENT OFFICE, 298 OFFICIAL GAZETTE 642-43 (1922), https://books.google.com/books?id=atBZinlUIE8C&1pg=PA642&ots=VWxHlj55cl&dq-pa tent%20office%2ORules%2OoPo20Practice%201922&pg=PA642#v=onepage&q-patent%2 Ooffice%2ORules%2OoPo20Practice%201922&f=false.
Eventually, the USPTO issued erected only a minimal barrier for lawyers to join the Patent Bar, as the USPTO typically accepted as "proof' affidavits from an applicant's supportive colleagues. Some commentators criticized this system as being "subject to the great weakness of friendship," whereby established members of the Patent Bar would submit affidavits on behalf of an applicant merely because he was "a good fellow." 00 Consequently, in 1934, the USPTO amended its rules to require that applicants to the Patent Bar pass an entrance examination known today as the Patent Bar Exam. To be eligible to take the exam, nonlawyers were required to demonstrate that they possessed degrees in engineering or physical science or an equivalent thereto. 101 Lawyers, however, were automatically eligible to take the exam.
1 02 As a result, for many years, lawyers without technical degrees joined the Patent Bar, and by 1960, 22% of Patent Bar members were lawyers without technical degrees. Problems of insufficient technical credentials thus appear to have played little role in the establishment of the technical-education requirement, particularly as applied to attorneys. 1 " In the absence of some market failure, occupational licensing is generally inferior to free-market forces in promoting economic efficiency. o As a cure in search for a disease, it is less likely that the requirement provides substantial economic benefits compared to the costs.
regulations requiring that patent practitioners possess "scientific" or "technical" credentials. 
100.
Guerrini, supra note 17, at 336 (quoting Memorandum from Thomas E. Robertson to Dr. Dickinson (Aug. 2, 1933) ).
U.S. DEP'T OF COMMERCE, PATENT OFFICE, GENERAL REQUIREMENTS FOR ADMISSION TO THE EXAMINATION FOR REGISTRATION TO PRACTICE BEFORE THE PATENT
OFFICE 1 (1960) (on file with the author).
102.
Id. Among other topics, the exam tested "an understanding of scientific and technical terminology." Id. at 2.
103.
See PATENT OFFICE ADVISORY COMM., PROPOSAL FOR CONSIDERATION AT MEETING TO BE HELD SEPTEMBER 15, 1960, at 3 (on file with the author). An examination conducted on behalf of the Commissioner of the Patent Office revealed that lawyers without technical degrees failed the Patent Bar Exam at higher rates than lawyers with technical training, but there is no evidence that the nontechnical lawyers who passed the exam and were admitted to the Patent Bar provided lower-quality patent services than technical lawyers who were admitted to the Patent Bar. U.S. PATENT OFFICE, EXAMINATION OF LAWYERs APPLYING FOR PRACTICE BEFORE THE PATENT OFFICE 11-14 (July 9, 1957) (on file with the author).
104. As described above, the public record does not disclose when or why the USPTO created the technical-education requirement. See supra note 77 and accompanying text; see also infra Section III.B (discussing the inapplicability of the APA to the technicaleducation requirement). Public sources are further silent regarding the USPTO's decision to begin applying the technical-education requirement to lawyers sometime after 1960, but reported decisions indicate that the requirement applied to all applicants to the Patent Bar by 1990. Premysler v. Lehman, 71 F.3d 387, 389-90 (Fed. Cir. 1995).
105.
See supra notes 68-69 and accompanying text.
B. Licensing Benefits and Practitioner Quality
A second reason that the technical-education requirement likely provides little economic benefit is that the correlation between patent practitioner quality and the technical-education requirement is relatively weak. 106 As described previously, efficient occupational licensing typically requires licensing criteria that correlate strongly with practitioner quality. 1 0 7 However, Patent Bar membership provides little assurance of technical competence because once a person becomes a patent agent or attorney, she is not limited to working on matters related to the technical credentials that allowed her to join. For example, a person may satisfy the technical-education requirement by demonstrating that she has a degree in biology, but thereafter is permitted to help an inventor prosecute a patent on an invention unrelated to biology, like photocopier technology.108
As a result, the benefits of the Patent Bar (if any) likely are limited. In some cases, clients can determine through other means whether technical sophistication is important and, if so, whether particular members of the Patent Bar possess it. For example, a sophisticated pharmaceutical innovator may determine that knowledge of chemistry is important to representing the company in the USPTO and accordingly hire a patent lawyer with a Ph.D. in chemistry. In such a situation, the lawyer's Patent Bar membership provided little benefit to consumers because the client selected the lawyer based on his particular educational background not merely Patent Bar membership. In other cases, clients may fail to appreciate the importance of technical sophistication and consequently hire agents or attorneys with only marginally relevant backgrounds. In these cases, Patent Bar membership again fails to provide substantial benefits to consumers.
1 09 Moreover, as described in the following subsections, many members of the Patent Bar ultimately work on matters that are minimally related to the members' technical backgrounds.
106.
See supra notes 71-73 and accompanying text.
107.
See supra notes 55-57, 71-73 and accompanying text.
108.
Another shortcoming of the correlation between practitioner quality and the Patent Bar may be that the USPTO does not require members of the Patent Bar to engage in any continuing professional education. 
109.
It is unlikely that a client would correctly determine that technical experience is relevant to USPTO representation and then fail to correctly identify practitioners with such a background. The costs of determining the technical backgrounds of members of the Patent Bar are generally low. For instance, determining that a patent lawyer has a degree in mechanical engineering rather than biology requires only a quick review of the lawyer's resume.
The Mismatch Between Technical Backgrounds and Patent-Eligible Subject Matter
One reason that patent agents and attorneys work with technologies falling outside of their areas of expertise is that the scope of patent-eligible subject matter is broader than the educational backgrounds recognized by the USPTO. 110 This problem is illustrated most starkly by design patents, which are a type of patent that protects the invention of new ornamental, non-functional designs."' The number of inventors seeking design patent protection has exploded in recent years, more than quadrupling in the past three decades.
1 12 Despite the growing importance of design patents and although non-functional designs are largely unrelated to the engineering and science backgrounds required by the USPTO, only members of the Patent Bar can assist an inventor in prosecuting a design patent. In contrast, those with specialized training in designs, like attorneys with degrees in industrial design, are typically ineligible for Patent Bar membership."
Likewise, patent agents and attorneys often help to prosecute functional utility patents involving technologies unrelated to the technical backgrounds supporting their Patent Bar membership. As described above, the credentials required by the USPTO were established in the mid-twentieth century and thus focus on then-extant technologies, so that today approximately 90% of Patent Bar members have backgrounds in chemical, mechanical, biological, or electrical
110.
Burke permitted to prosecute patent applications of others before the Office"). The only reference to the USPTO recognizing design credentials appears in one of the subcategories under Category B, which states that an applicant can satisfy the technical-education requirement if he or she has completed (i) 8 semester hours of chemistry or 8 semester hours of physics, and (ii) 32 semester hours of chemistry, physics, biology, botany, microbiology, molecular biology, or engineering. Of these thirty-two semester hours, "up to four semester hours will be accepted for courses in design, engineering, or drafting." GENERAL REQUIREMENTS BULLETIN, supra note 20, at 6.
fields. 114 In marked contrast, however, the Supreme Court has staunchly refused to limit patent eligibility to these traditional technologies." Rather, recognizing that "innovations progress in unexpected ways," the Court has held that patent law is designed to promote invention even in new and unanticipated fields.
116 Because patent eligibility is not limited to traditional technologies, the credentials of members of the Patent Bar inevitably fail to align with new areas of technology that are eligible for patent protection.
17
For example, many software inventions have been patent eligible since at least the mid-1980s, and today approximately 15% of the patents issued by the USPTO relate to software inventions.' Despite the growing prominence of these patents, the USPTO did not recognize computer science degrees as a qualifying technical background until the mid-1990s.
11 9 Even today, the USPTO only recognizes specially accredited computer science degrees, and only does so if the issuing university was specially accredited before the degree issued.
12 0 As a result, many computer science degrees do not qualify their recipients to join the Patent Bar. The Massachusetts Institute of Technology ("MIT")-one of the premiere technology universities in the world-was not accredited until 1996, thus people who graduated from MIT with computer science degrees before 1996 are still ineligible today for Patent Bar membership.
121
The situation is worse for business method patents. Although the USPTO issues thousands of business method patents each year, no business degrees satisfy 114 .
See Clifford et al., supra note 27, at 229; see also supra note 104 (discussing the establishment of the technical-education requirement).
115.
See infra Section II.D.3. Instead, the Court held that the only discoveries that are ineligible for patent protection are laws of nature, natural phenomena, and abstract ideas. 
Entrepreneurial Patent Practitioners
12 4 The patent practitioner may simply need to spend additional time familiarizing herself with the technology or enlist the help of someone more familiar with the technology, perhaps even the inventor.
In some cases, where a patent agent or attorney works on a matter involving technology that is distinct from his or her undergraduate degree, he or she may nevertheless be utilizing portions of his or her education that are shared by many science and engineering disciplines. For instance, students may take introductory courses in physics while pursing degrees in chemistry, aeronautical engineering, civil engineering, electrical engineering, mechanical engineering, chemical engineering, or industrial engineering. Accordingly, some portion of a chemical engineer's education may be relevant to working on a patent matter involving a mechanical invention.
12 5 In such situations, the patent practitioner's technical background may not be irrelevant to the invention, but it also provides less benefit. Furthermore, if the benefit of the technical-education requirement is to assure that practitioners possess the limited technical training common to many engineering and science programs, then the social costs associated with the Patent Bar are higher than necessary because many people with that minimal training are 
125.
Indeed, the overlap between different technical fields may explain why the USPTO allows a person to take the Patent Bar exam under Category B option 4, which provides that a person is Patent Bar eligible if she has taken "40 semester hours in a combination consisting of the following: 8 semester hours of chemistry or 8 semester hours of physics, and 32 semester hours of chemistry, physics, biology, botany, microbiology, molecular biology, or engineering." GENERAL REQUIREMENTS BULLETIN, supra note 20, at 5. ineligible to join the Patent Bar due to the more rigorous standards of today's Bulletin. 
C Licensing Benefits and Inventor Sophistication
A third reason that the technical-education requirement is unlikely to provide substantial social benefits is that efficient occupational licensing typically arises when consumers lack the sophistication to effectively evaluate the credentials of service providers. 1 2 7 Today, however, inventors as a group are more sophisticated than ever before, at least insofar as the percentage of U.S. patents issuing to independent inventors has steadily decreased. 128 For example, in 1991 approximately 20% of patents issued to individual inventors, while the remaining 80% issued to corporations, businesses, universities, and non-profit institutions.
9
By 2014, the percentage of patents issued to individual inventors dropped to only 6%.130 All other things being equal, institutional-patent recipients are more likely to be sophisticated consumers of patent-practitioner services than individual inventors. Businesses and universities often have savvy in-house counsel and frequently are repeat players in the USPTO."' Moreover, institutional patent recipients are more likely to have non-patent counsel that can assist in the selection of an effective patent practitioner.
126.
Unfortunately, it is difficult to quantify the extent that the technical backgrounds of patent practitioners are unrelated to the patents they prosecute because an invention may involve many different technologies, so that a patent practitioner's background may be relevant to some but not all aspects of the technology. For example, a medical device may involve mechanical, electrical, and chemical technologies, so that many undergraduate degrees could be relevant to a medical device patent, including mechanical engineering, electrical engineering, and chemistry.
127.
See supra note 70 and accompanying text (arguing that occupational licensing should be disfavored when market failures are not clearly present).
128.
Typically, a patent application must be filed by the inventor. 35 U.S.C. § 111(a)(1) (2012); 37 C.F.R. § 1.41(a) (2015). In addition, an inventor must submit with a patent application an oath stating that the inventor "believes himself or herself to be the original inventor or an original joint inventor of a claimed invention in the application." 35 
U.S.C. § 115(b)(2) (2012
BUREAUCRATS, AND LAWYERS PUT INNOVATORS AT RISK 166 (2008).
131.
In addition, businesses are less likely to need paternalistic intervention. Competition between businesses causes them to be more rationally self-interested. See Hubbard, supra note 59, at 2066-70 (discussing the effect of competition on rational decision-making).
The vast majority of patent recipients are thus sophisticated actors who are less likely to benefit from informational or paternalistic benefits from the technical-education requirement. Independent inventors might benefit more, but they account for an exceedingly small portion of patents each year. In fact, the reduced role of independent inventors may stem, in part, from the restrictive nature of the Patent Bar and the resulting high costs of obtaining the services of a patent agent or attorney. Rather than assuring independent inventors that their patent practitioners are more qualified, the technical-education requirement may prevent some independent inventors from obtaining any patent representation at all.132
D. Licensing Costs and Legal Expertise
A fourth reason that the technical-education requirement is difficult to justify economically is that the requirement raises the costs of obtaining patent representation in the USPTO by limiting the pool of practitioners who possess an increasingly valuable credential: legal sophistication. As described above, occupational licensing often raises costs for customers to obtain services because only service providers who have invested in obtaining the required credentials will be able to provide the services." Consequently, patent practitioners with legal expertise are doubly expensive to hire because relatively few people possess both legal and technical credentials.
13 4 The result is that patent-attorney billing rates are generally higher than those of agents and many non-Patent-Bar-member lawyers." Some inventors and potential infringers may not be able to afford these more expensive services and therefore may not pursue certain matters in the USPTO.
1 36 Indeed, the Patent Bar may further exacerbate problems stemming from insufficient legal sophistication because it suggests that patent agents without legal training are nevertheless capable of handling legally complex issues in the USPTO."' Inventors may be particularly susceptible to problems of legal unsophistication because, although inventors are often technically astute, they typically lack legal training."
In the past, limiting the pool of lawyers who could represent inventors in the USPTO may not have substantially raised costs because legal skills may not
132.
Some independent inventors may be electing trade secret protection in lieu of patent protection, but these two forms of intellectual property are not perfect substitutes. See Hubbard, supra note 1, at 1959.
133.
See supra notes 65-68 and accompanying text.
134.
See infra note 135 and accompanying text.
135.
AIPLA 2013, supra note 3, at 1-8; see supra notes 14-15 and accompanying text (discussing median salaries for patent agents, non-patent lawyers, and patent attorneys).
136.
Shapiro, supra note 30, at 844.
137.
"Poorly designed licensing laws may injure consumers by providing a false assurance of quality." Ribstein, supra note 55, at 306.
138.
See supra notes 50-53 and accompanying text (noting that informational asymmetries are more likely when expertise is required to evaluate service quality); see also supra note 60 (stating that paternalistic occupational licensing is more likely justified when expertise is needed to evaluate service quality). Independent inventors are particularly less likely to be legally sophisticated. Most patents today, however, issue to corporations, which are more likely to be more legally sophisticated. See supra Section II.C (discussing the increasing sophistication of patent owners).
have been important to effectively assist inventors. In the early twentieth century, some commentators asserted that "knowledge of the invention is more important than knowledge of [patent law]." 13 9 Indeed, a law degree has never been a requirement to represent inventors in the USPTO, and for many inventors, patent agents provide a cheaper alternative to patent attorneys. 14 0 Others in the past have disagreed, asserting that the resolution of legal issues was central to the work of patent agents and attorneys.
1 41 For example, the Supreme Court asserted in 1892 that a patent application is "one of the most difficult legal instruments to [draft] with accuracy."14 Likewise, in 1963, the Court confirmed that "the preparation and prosecution of patent applications for others constitutes the practice of law." 143 Regardless of whether the work of patent practitioners historically was more technical or legal, today, legal expertise has become particularly important. Now, innovators seeking representation in the USPTO often need both legal and technical expertise. The following subsections detail some aspects of patent law that recently have become more legally complex.
Patent Challenges in the USPTO
One important aspect of the work of patent agents and attorneys that has changed in recent years is the extent to which members of the Patent Bar are involved in post-grant litigation in the USPTO. When the technical-education requirement was established in the mid-twentieth century, all challenges to patent validity took place through district court litigation. 144 Unfortunately, district court patent litigation was enormously expensive and time consuming-as it still is today. 145 As a result, for more than 30 years, Congress has sought to shift validity disputes from the district courts to administrative adjudications in the USPTO where Congress hopes that fights are cheaper and faster. As described below, these efforts appear to be succeeding as litigants are bringing increasing numbers of validity actions in the USPTO. In these proceedings, members of the Patent Bar perform work akin to patent litigation, which is legally intricate and has never required a technical education.
Congress established the first administrative alternatives to district court litigation in 1980 in the form of "reexamination" proceedings. 146 These ex parte proceedings were designed to allow the USPTO to quickly and cheaply correct
139.
COMM 1 47 More specifically, in a reexamination, the USPTO would consider a "substantial new question of patentability," though the USPTO could not consider certain validity challenges, like a claim that the subject matter of a discovery is ineligible for patent protection. 148 Although the USPTO has granted more than 11,000 requests for reexamination since 1981, experts have perceived reexamination procedures as underutilized.
149
Congress hoped that the USPTO would reexamine several thousand patents each year, but in actuality, the Office on average reexamined only several hundred. 150 One explanation for the shortfall was the ex parte nature of reexamination." 1 Although anyone could request that the USPTO initiate a reexamination, once the proceedings had begun, they were conducted like a normal patent-application examination. As a result, even a third party that successfully requested a reexamination could not participate in the subsequent proceedings. In 1999, Congress responded to this concern by creating a new inter partes version of reexamination proceedings.' Initially, these actions were seldom used because they were only available for patents filed in 1999 or later. 15 4 Soon, however, the USPTO began granting an increasing number of requests for inter partes reexaminations. In 2012 alone, the USPTO initiated more than 500 inter partes reexaminations. 15 In some respects, inter partes reexamination provided a more favorable avenue for challenging patents than district court litigation. To start, in district court litigation patents are presumed valid, and any invalidity claim must be supported by clear and convincing evidence. Moreover, patents received broader constructions in reexaminations than in district court litigation. In district court litigation, the scope of a patent is determined by considering the perspective of a person of ordinary skill in the art, while in a reexamination proceeding the validity of a patent is evaluated based on the broadest reasonable interpretation of the patent.
1 5 8 Ceteris peribus, broader patents are more likely to be invalid. 15 
9
Despite these advantages for patent challengers, litigants rarely considered inter partes reexamination to be an attractive alternative to district court litigation. One reason for this underutilization was that an accused defendant in a pending district court lawsuit could not use inter partes reexamination to shorten or prevent district court litigation: a party that initiated an inter partes reexamination was not entitled to stay a parallel lawsuit. 160 In theory, an accused infringer could use a reexamination to invalidate a patent and thus render the parallel district court litigation moot, but this outcome was unlikely for two reasons. First, when reexaminations and lawsuits took place concurrently, the reexamination was unlikely to conclude first, as the average duration for a reexamination was about three years and most patent lawsuits in the district courts reached the trial stage in only two-and-a-half years. 161 Second, because some invalidity defenses could not be raised in reexaminations, alleged infringers were often forced to pursue parallel litigation through district courts. 162 In many cases, potential infringers of patents thus used reexaminations as a supplement for district court litigation, not a substitute. 163 Patent owners likewise had little reason to
157.
In re Swanson, 540 F.3d 1368, 1377 (Fed. Cir. 2008).
158.
Id. at 1377-78.
159.
Dolin, supra note 145, at 916 (noting that broader patents are more likely to be invalid).
160.
Procter & Gamble Co. v. Kraft Foods Global, Inc., 549 F.3d 842, 848-49 (Fed. Cir. 2008) (stating that district courts have discretion as to whether to stay a suit in light of an inter partes reexamination). Stays of litigation pending the outcome of a reexamination, however, were not uncommon.
Compare USPTO, INTER PARTES REEXAMINATION HISTORICAL STATISTICS (2013),
http://www.uspto.gov/patents/stats/interparte historicalstatsroll up EOY2013.pdf (stating that the average duration of an inter partes reexamination was thirtysix months), with PRICEWATERHOUSECOOPERS 
162.
See supra note 148 and accompanying text; see also infra notes 173-175 and accompanying text (describing limitations on the invalidity arguments that could be raised in reexaminations).
163.
See Bettcher Indus. v. Bunzi USA, Inc., 661 F.3d 629, 647 (Fed. Cir. 2011) (stating that "Congress intended that reexaminations and civil patent litigation could occur in parallel . . . ."). In an effort to reduce the extent that arguments in reexaminations were repeated in district court litigation, Congress provided that a party that initiates an inter partes reexamination was estopped from asserting "at any time, in any civil action arising in whole or in part . . . the invalidity of any [patent] claim finally determined to be valid and patentable on any ground which the third party requester raised or could have raised during the inter partes reexamination proceedings." 35 U.S.C. § 315(c) (2012). This estoppel does [VOL. 59:383 prefer inter partes reexamination over litigation. While a patent owner was authorized by statute to obtain a stay of a district court suit pending the outcome of an inter partes reexamination, 1 64 the patent owner typically would prefer district court litigation given the more patent friendly validity standards of that forum.
In an effort to make administrative proceedings in the USPTO moreattractive alternatives to district court litigation, in 2011 Congress replaced inter partes reexamination with three new administrative proceedings for challenging the validity of issued patents: post-grant review, inter partes review, and covered business method review.165 The contexts in which these different proceedings can be initiated depend on the technology covered by patents and the dates that patents issued. Covered business method reviews apply only to business method patents and can be initiated at any time during such a patent's life, though the patent laws supporting covered business method review are set to expire in 2020.166 Post-grant reviews are not limited to a particular type of technology but must be initiated within nine months of a patent's issuance.167 Any later challenges must be brought through an inter partes review.
68
All of the new proceedings preserve the features of reexamination favoring invalidity challenges. Patents are evaluated using the "broadest reasonable construction," and invalidity must be proven only by a preponderance of the evidence rather than the clear-and-convincing standard applicable in district court litigation.
1 69 Procedural aspects of the new proceedings, however, are markedly different from inter partes reexaminations. For the most part, reexaminations were conducted using the same procedures used by the USPTO not attach, however, until all of the appeals rights related to a reexamination have been exhausted, including the appeal of a reexamination within the USPTO and later to the Federal Circuit Court of Appeals, which is a process that can take many years. Bettcher Indus., 661 F.3d at 642-48. As a result, the estoppel that could arise from inter partes reexaminations often had little impact on district court litigation.
164. 167. Moreover, the new procedures expand the grounds that can be considered for invalidating a patent. Inter partes reexamination procedures were limited to "substantial new questions of patentability," thus prohibiting a potential infringer from raising a validity issue that the USPTO considered in the initial examination that produced the patent.
See 35 U.S.C. § 318 (2006) (amended 2012).
165.
Leahy-Smith
U.S.C. § 321(c).
168.
Id. § 311(c) (2012).
169.
Id. § §
17 4 The new administrative procedures eliminate this limitation, thereby allowing adversarial exploration of validity issues that had only been considered ex parte by an initial patent examiner. 17' The older reexamination procedures were also restricted to claims that a patent was invalid because it was identical to or only trivially different from other patents or printed publications. With both post-grant review and covered business method review, however, patent challengers can now assert any invalidity critique that could be made in federal court.177
Perhaps even more importantly, a potential infringer can effectively forestall district court litigation by initiating one of the new administrative proceedings because these proceedings are required to conclude in most cases within one year, with a maximum extension of six months for "good cause. 
173.
In post-grant reviews and covered business method reviews, discovery is "limited to evidence directly related to factual assertions advanced by either party in the litigation, the proceeding in the USPTO will usually conclude well before the district court litigation.
1 7 9
Early measures of utilization are still emerging because inter partes review has only been available since September 2012, and post-grant review and covered business method review can only apply to patents filed after March 2013.1so Nevertheless, by all accounts, it appears that litigants are utilizing the new USPTO procedures in substantially greater numbers than inter partes reexamination. At its peak, the USPTO initiated 530 inter partes reexaminations per year.' In 2015, the USPTO instituted more than 1,300 post-grant reviews, covered business method reviews, and inter partes reviews combined. Inventors and potential infringers will also need to be advised regarding the complex interplay between patent challenges in the USPTO, suits in the district courts, and International Trade Commission investigations. For example, by statute, a party cannot initiate any of the new USPTO procedures if it has already initiated a lawsuit in district court challenging the validity of the patent. 183 Moreover, if a party challenges the validity of a patent through administrative proceedings in the USPTO, and that challenge produces an initial decision, then that party will be barred from raising invalidity claims that it "raised or reasonably could have raised" in the USPTO litigation in parallel district court litigation or related International Trade Commission investigations.
1 84 Additionally, in some cases, administrative proceedings will proceed in parallel with district court litigation regarding the same patents, so that the same legal issues arise in the USPTO and the courts. As a result, an increasing number of patent practitioners will be asked to provide legal advice regarding proceedings simultaneously in the USPTO, the International Trade Commission, and district courts. Importantly, in all of these new administrative proceedings, the USPTO requires that lead counsel in proceedings be a member of the Patent Bar.
18 6 Additional attorneys who are not
179.
See infra note 185 and accompanying text. 
180.
Leahy-Smith
184.
Id. § § 315(e)(2), 325(e)(2).
185.
In some cases, administrative proceedings cannot proceed in parallel with district court litigation. For example, if a patent challenger initiates an inter partes review and thereafter files a civil action in district court challenging the validity of the patent, the civil action will be automatically stayed until the patent owner moves to lift the stay or files a civil action asserting infringement. 35 U.S.C. § 315(a)(2). Similarly, a patent challenger cannot initiate an inter partes review if he or she has already filed a civil action seeking to invalidate a patent or has waited more than a year since the start of an infringement suit by the patent owner. Id.
186. members of the Patent Bar can be admitted pro hac vice, but lead counsel must be present for much of the proceedings.' 1 7 Thus, increasing numbers of patent practitioners will be involved in USPTO adjudications involving complex legal issues, including issues of procedure, evidence, substantive patent law, and litigation strategy.
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Obviousness
Much of the work of patent agents and attorneys in the USPTO centers on patent prosecution, including drafting patent applications, responding to patent examiners' rejections and critiques, and amending applications. Although this process has always involved both technical and legal issues, patent agents and attorneys today must apply more sophisticated legal analyses to patent prosecution than was required in the past.
For example, the U.S. Supreme Court has rendered more complex the law related to a core feature of patent law known as "obviousness." 1 89 In order for an inventor to obtain a patent, he or she must show that the invention not only is new, but also is not an "obvious" variation of "prior art," that is, existing technologies. 190 The obviousness requirement is perhaps the biggest hurdle inventors' face to obtaining patent rights. Indeed, it is the most common basis for invalidating issued patents. Oftentimes, a new invention can be conceptualized as a combination of multiple prior art references in that every feature of the invention appears in a known source though no single prior art reference discloses the entire invention. Sometimes, such a combination is trivial, as in the case where a manufacturer simply alters existing technology to include an equivalent but distinct material. For example, the first person to develop a porcelain doorknob was unable to obtain a patent in light of existing metal doorknob technology and the well-known similarities between metal and porcelain. 192 Other times, however, a particular hybridization of known technologies is the product of great insight and inspiration. 193 Distinguishing between obvious and nonobvious combinations of prior art references is particularly difficult due to hindsight bias, that is, the natural tendency to underestimate the difficulty of correct decision-making once an answer is already known. 1 
94
In light of these challenges, for many years courts considered combinations of prior art references to be nonobvious unless some prior art reference provided a particular "teaching, suggestion, or motivation" to combine the two existing technologies ("TSM" for short).
1 95 Thus, a patent agent or attorney facing an obviousness rejection from a patent examiner based on a combination of prior art references could relatively easily overcome the rejection by insisting that the examiner provide prior art showing TSM to combine the references.
1 96 Without such a TSM roadmap, the examiner's obviousness rejection would fail.
In 2007 in KSR International v. Teleflex, Inc., however, the Supreme Court rejected the bright-line certainty of the TSM test in favor of "an expansive and flexible approach." 1 97 While the Court agreed that combinations of prior art references supported by TSM are obvious, the Court also held that additional combinations of known technologies might nonetheless be obvious, including combinations requiring only "ordinary creativity" and combinations that are "obvious to try." 1 98 Patent practitioners facing obviousness rejections today thus must grapple with the KSR decision and its progeny rather than simply relying on TSM.
The Supreme Court's expanded test for obviousness compounded additional legal complexities. Even before KSR, a prior art reference could only be used for an obviousness challenge if it was considered "analogous" to the invention in that the reference either came from the same "field of endeavor" 1 99 as the invention or was "reasonably pertinent to the problem addressed by [the invention]."
200 While "field of endeavor" and "reasonably pertinent" have always been open-textured concepts, the TSM requirement tempered any vagueness. Typically, there are few teachings, suggestions, or motivations to combine
193.
E.g., United States v. Adams, 383 U.S. 39 (1966) (holding that the design of a battery was not obvious even though the battery used both electrodes and electrolytes found in the prior art technologies from disparate "fields of endeavor" or technologies that were not "reasonably pertinent to the problem" addressed by the invention. After KSR, however, patent prosecutors can no longer rely on TSM to cabin the scope of analogous technologies and instead must engage directly with the law regarding "field of endeavor" and "reasonable pertinen [ce] ."
Patent-Eligible Subject Matter
A third area where patent agents and attorneys must apply more nuanced legal analyses than in the past is in determining whether an invention is the type of discovery that is eligible for patent protection. The U.S. Supreme Court has long held that patent protection is unavailable for three types of discoveries: laws of nature, natural phenomena, and abstract ideas. 201 The Court has eschewed expanding the list of categories that are excluded from patent protection, holding, for instance, that living creatures and business methods are eligible for patent protection.202 The scope of the three categorical exclusions from patent eligibility is legally complex. For example, while it may be clear that a general mathematical principle like addition is an abstract idea, it is less clear whether particular uses of mathematical principles are abstract ideas, such as the financial concepts of hedging or intermediated settlement.
20 3 A further challenge in defining the scope of the three categorical exclusions is that patent-ineligible subject matter underlies all inventions: "At some level, 'all inventions . . . embody, use, reflect, rest upon, or apply laws of nature, natural phenomena, or abstract ideas." 2 04 For instance, traditional machines like the cotton gin are ultimately based on laws of nature, like friction, momentum, and leverage. Similarly, each step in a detailed software algorithm involves abstract ideas like addition, subtractions, multiplication, and division. Some inventions may differ only trivially from ineligible subject matter and accordingly should, themselves, be ineligible for patent protection, while other inventions are sufficiently different from the excluded categories that they should be eligible for patent protection. Unfortunately, the difference between trivial and substantive applications of ineligible subject matter is a matter of degree and thus difficult to consistently identify. Similarly, in later cases, the Court held that an "inventive concept" is the critical distinction between substantial and trivial applications of ineligible subject matter, though the meaning of "inventive concept" remains elusive.
07
Patent agents and attorneys thus must grapple with nuanced legal arguments in asserting the patent eligibility of some inventions. Moreover, technology has evolved so that issues of patent eligibility arise with greater frequency than in the past. For instance, concerns with patent eligibility often arise with patents on software and genetic testing, technologies that did not exist when the foundations of the Patent Bar were laid in the twentieth century.
2 08
E. Licensing Costs and the Slow Growth of the Patent Bar
A final reason that the technical-education requirement is difficult to justify on economic grounds is that, in recent years, it has prevented the size of the Patent Bar from keeping pace with the growth in the demand for patent practitioner services, and this shortfall in the labor market ultimately produces higher prices and greater social costs.
2 09 As described in the Introduction, only about 26,000 attorneys and agents are members of the Patent Bar and actively represent clients today. This small group of practitioners enjoys exclusive access to a lucrative market for legal services. 2 1 1 In contrast to the slow growth in the Patent Bar, the number of patent applications filed each year has steadily increased, so that today the USPTO receives 47% more applications than it did a decade ago. 
206.
Bilski, 561 U.S. at 612.
207.
Alice This proposal addresses many of the concerns raised above. To start, it would relax a market regulation that has not been economically justified. In doing so, it would expand the supply of patent services in the USPTO, thereby reducing the costs for innovators and other parties.
22 0 In fact, many attorneys who would be newly eligible to join the Patent Bar may be cheaper than current patent practitioners. As noted in the Introduction, the median salary for attorneys today is less than that of patent agents or patent attorneys.
22 1 Even parties that can afford patent agents may prefer to hire attorneys even if they lack extensive technical training. For instance, an invention might be relatively uncomplicated, such as in the case of a simple mechanical device or a business method.
22 2 Even with more complex inventions, a party might prefer to hire a legally adroit attorney if the party can help the attorney to understand the technical details.
2 2 3 Alternatively, a party might decide to hire a team that includes both technically sophisticated patent agents and legally sophisticated attorneys.
2 2 4 Some cost-sensitive parties may also prefer to hire technically unsophisticated lawyers in cases where legal issues predominate over technical issues. Finally, this proposal would particularly increase the number of Patent Bar members with experience in fields of invention that are patent eligible but are not currently recognized by the USPTO as supporting Patent Bar membership, such as business and industrial design. In addition to expanding the supply of services in the USPTO, this proposal is unlikely to generate the types of costs that occupational licensing regimes are designed to limit. To start, for many years, and apparently without incident, lawyers were eligible to join the Patent Bar, regardless of their technical
219.
See 
220.
The extent to which attorneys would decide to join the Patent Bar under this proposal is unclear. See Kleiner, supra note 30, at 192 ("Individuals who attempt to enter the occupation . . .will need to balance the economic rents of the fields increased monopoly power against the greater difficulty of meeting the entrance requirements."). Certainly, a claim that few additional attorneys would actually join the Patent Bar under this proposal provides little reason not to implement it. If few attorneys join the Patent Bar, any potential costs stemming from this proposal would likewise be small.
221.
See supra notes 15-16 and accompanying text. 222.
Inventions that are the subject of design patents also are not technically sophisticated. See supra notes 111-13 and accompanying text (discussing design patents). 
225.
See supra Section II.B.1.
training. 2 2 6 Furthermore, this proposal will not make it more difficult for parties to assess the credentials of members of the Patent Bar. For agents, Patent Bar membership will continue to demonstrate that the agent possesses the technical qualifications endorsed by the USPTO. Likewise, parties can easily determine whether attorneys satisfy the USPTO's technical standards because those attorneys will have the additional certification of Science/Technology Specialist.
2 2 7 Armed with this information, market participants would be as able to identify and hire technologically appropriate patent practitioners as under the current regime.
2 2 8 In many cases, parties likely would choose to hire agents or attorneys who satisfy the technical-education requirement. For example, some patent applications will be both legally and technically complex, and inventors for such applications will continue to hire patent attorneys with sophisticated technical backgrounds to assist in the prosecution of these applications. Other times, however, parties may prefer to have the option of hiring attorneys without technical training, and under the proposed reform, market forces, rather than government fiat, would determine which practitioners are hired.
In fact, many parties seeking patent representation in the USPTO are well positioned to assess whether attorneys who lack the technical or scientific backgrounds currently required by the USPTO could nevertheless effectively work on matters related to certain inventions because many of those parties are themselves technically sophisticated.
2 2 9 Today, the vast majority of parties seeking representation in the USPTO are sophisticated actors, like corporations and universities.
Admittedly, if the proposed expansion of the Patent Bar reduces the costs of representation in the USPTO, more small companies and independent inventors may seek to hire members of the Patent Bar. While these parties may be less sophisticated in some senses, as inventors and innovators they nevertheless are likely to be technically sophisticated.
2 3 0 As a result, all types of parties who are interested in hiring patent practitioners can assess with relative speed and ease the extent to which technical expertise is necessary. In contrast, many parties in the USPTO are not legally trained and thus may seek representatives with more robust legal training, that is, a lawyer rather than a patent agent.
This proposal for expanding the Patent Bar would also help to maintain the quality of service offered by members of the Patent Bar. To start, all practitioners would possess sophisticated training in areas potentially relevant to
226.
See supra note 103 and accompanying text.
227.
See supra notes 74-76 and accompanying text (discussing certification).
228.
As argued above, it is not clear whether the current regime effectively helps clients identify practitioners with appropriate backgrounds. See supra Section II.B. The proposed expansion to the Patent Bar will not help clients make such technical selections, but also will not worsen matters.
229.
As noted earlier, restrictive occupational licensing is more likely to be economically justified when customers lack the expertise required to evaluate the qualifications of services providers. See supra notes 52, 60 and accompanying text (discussing the role of expertise in occupational licensing). Existing laws would also dissuade nontechnical lawyers from representing clients when they are unqualified. Rule 1.1 of the Model Rules of Professional Conduct, which has been adopted in all 50 states and the District of Columbia, provides as follows: "A lawyer shall provide competent representation to a client. Competent representation requires the legal knowledge, skill, thoroughness and preparation reasonably necessary for the representation." 2 3 3 The comments to the Rule further clarify that in assessing whether a lawyer has violated the rule, "relevant factors include . . . the specialized nature of the matter." 2 3 4 Similarly, the USPTO promulgates rules of professional conduct that apply to all members of the Patent Bar and that specify "the minimum level of conduct below which no practitioner can fall without being subject to disciplinary action." 2 3 5 One of these rules provides that a practitioner "shall not ... handle a legal matter which the practitioner knows or should know that the practitioner is not competent to handle, without associating with . . . another practitioner who is competent to handle it." 23 6 In a sense, the proposed expansion of the Patent Bar is already at work in the context of patent litigation, where district courts do not require that attorneys possess technical credentials to represent patent owners or accused infringers. Instead, to understand the technology, attorneys often rely on technical experts and their clients. With in-depth experience in both patent law and clients' technologies, some attorneys who are not members of the Patent Bar are thus well-suited to representing parties in the USPTO. For instance, when administrative proceedings in the USPTO involve the technology that has been the subject of district court litigation, a party might prefer to hire the same lawyer as lead counsel in the USPTO even if he or she is not a member of the Patent Bar.
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structure of the Patent Bar, however, such a party would have no choice but to hire separate lead counsel for each matter.
2 3 8
Because this proposal would ensure that members of the Patent Bar can effectively assist innovators in the USPTO, the proposal would not conflict with existing statutes or regulations regarding the Patent Bar. For example, § 2 of the Patent Act grants the USPTO the authority to regulate the Patent Bar but does not address technical backgrounds.
2 3 9 Instead, this statutory provision requires only that members of the Patent Bar possess "the necessary qualifications to render to applicants or other persons valuable service, advice, and assistance." 2 40 In federal regulations passed pursuant to this statutory grant of authority, the USPTO requires that an applicant to the Patent Bar demonstrate that he or she "[p]ossesses the legal, scientific, and technical qualifications" but only those that are "necessary for him or her to render applicants valuable service." 24 1 As discussed above, legally sophisticated lawyers who lack substantial technical education could, in many cases, provide valuable service in representing parties in patent matters in the USPTO.
2 42 Indeed, for many years the USPTO relied only on the Patent Bar exam to assess the qualifications of lawyers, not educational backgrounds.
2 43 Only the General Requirements Bulletin stands in the way of this proposal, as it establishes the highly specific, technical-education requirement. Bulletin was lawful so long as it was not "arbitrary and capricious." 24 8 Under this deferential standard of review, the court supported the USPTO's reliance on the Bulletin, finding with little explanation that the educational requirements in the Bulletin were "reasonable." 2 49
Direct challenges to the substance of the Bulletin are thus difficult because courts examine only whether the Bulletin is arbitrary or capricious.
Consequently, some applicants attempted to challenge the Bulletin through procedural avenues, like the Administrative Procedures Act ("APA"). One such challenge occurred in 1990 when Phillip Premysler applied to take the Patent Bar Exam, but the USPTO rejected Premysler's application because he lacked any of the backgrounds listed in the Bulletin.
2 5 1 Thereafter, Premysler went back to school to take sufficient credits to qualify to sit for the Patent Bar Exam.
2 52 By 1993, he was ready to take the exam. However, in the interim the USPTO amended the Bulletin so that when Premysler reapplied to take the Patent Bar exam, the USPTO once again rejected his application.
2 5 3 After unsuccessfully appealing the rejection within the USPTO to the Director of the Office of Enrollment and Discipline, Premysler brought suit in the U.S. District Court for the District of Columbia.
2 5 4 Premysler argued that USPTO's reliance on the Bulletin failed to satisfy the notice-and-comment requirements of the APA, which state that an administrative agency cannot promulgate regulations without first providing public notice of the proposed regulations and allowing interested stakeholders to submit comments.
2 5 5 In response, the Commissioner of the USPTO argued that the Bulletin was "merely an interpretation of the agency's regulations" and not a formal regulation subject to the APA.
2 56 As a matter of agency discretion, such "interpretive rules" and "general statements of policy" are not subject to the APA's notice-and-comment requirements.
2 57 The district court and ultimately the U.S. Court of Appeals for the Federal Circuit agreed with the USPTO's characterization of the Bulletin. The Bulletin is thus doubly difficult to challenge because the USPTO has broad discretion regarding the substance of the technical-education requirement and because the public has no right to comment on the Office's use of that discretion. Having few rights, some members of the public have petitioned the USPTO to consider revising the Bulletin as a matter of administrative discretion. For example, in 1989 the Computer Law Committee of the American Bar Association passed, by a near-unanimous vote, a resolution encouraging the Patent Bar to expand the technical-education requirement to include computer science degrees.
2 59 Thereafter, the committee wrote the Commissioner of Patents and Trademarks, advocating that Patent Bar eligibility requirements be amended. The Commissioner refused.
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Eventually, the USPTO did amend the Bulletin to add computer science to the list of degrees that satisfy the technical-education requirement. However, unlike the other qualifying degrees, the USPTO added-with little explanationan additional requirement for computer science graduates: a computer science degree would only qualify a person to take the Patent Bar exam if the computer science program was specially accredited at the time that their degrees were awarded.
2 61 As a result, many computer science graduates remain ineligible to join the Patent Bar.
Seeking to change this unusual limitation, a computer science professor and a patent law professor petitioned the USPTO in 2006 to conduct "notice and comment rulemaking to amplify the legal, scientific, and technical qualifications sufficient to sit for the [ 62 The professors noted that the Federal Circuit held in Premysler that the Bulletin was not subject to notice-and-comment rulemaking, but nevertheless argued that notice and comment were appropriate, in part, because the USPTO "has often conducted notice and comment [rulemaking] even for exempt rules." 2 
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In response to the petition, however, the USPTO asserted once again that noticeand-comment procedures do not apply to "interpretive rules" and otherwise declined to initiate a process that would allow interested members of the public to provide feedback on the technical-education requirement. 
C Explaining USPTO Reluctance
Thus far, the USPTO has been reluctant to loosen the technical-education requirement or even to provide members of the public with a meaningful opportunity to comment on this issue. The USPTO's actions are difficult to justify. Allowing more public input regarding the technical-education requirement would not undermine the USPTO's capacity to effectively regulate patent practitioners. To the contrary, gathering more information about the effects of the technicaleducation requirement likely would help the USPTO to develop effective policy. Moreover, as described above, the technical-education requirement is subject to critique, and there may be substantial benefits to expanding the Patent Bar. Indeed, closer scrutiny of the USPTO's explanations for its actions further deepens the mystery surrounding its behavior. For example, in refusing the 2006 request for notice-and-comment review of the technical-education requirement, the USPTO asserted that such an approach would lead to "rigid rules" that fail to account for the "constantly changing nature of invention." 2 66 In actuality, however, notice-and-comment rulemaking would not lead to any more "rigid rules" than the current approach. To start, the Bulletin already limits the range of backgrounds that satisfy the technical-education requirement in a fashion that conflicts with the "constantly changing nature of invention." For instance, business and design majors generally cannot join the Patent Bar even though the USPTO frequently issues business method and design patents. 2 67 In addition, even if some members of the public advocated for "rigid rules," the USPTO would not be required to accept those recommendations. When proposed regulations are subject to notice and comment, the APA requires only that an agency consider the information provided by the public and provide "a concise general statement of [a rule's] basis and purpose."268 Perhaps a more coherent explanation of the USPTO's reluctance to expand the Patent Bar stems from the financial self-interest of many of its employees. As described above, one effect of the technical-education requirement is to limit supply in the labor market for representation in the USPTO, which in turn reduces competition in that market.
2 69 Employees of the USPTO often benefit directly from this restriction of competition because many of them leave the USPTO to become patent agents and attorneys in the private sector. In fact, there has long been a close connection between the USPTO and the Patent Bar. By one 1934 estimate, as many as half of all patent attorneys began their careers as patent examiners.27
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U.S.C. § 553(c) (2012).
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See supra Section II.C (discussing the typical costs and benefits of the technical-education requirement). Nevertheless, existing precedent supporting the USPTO's discretion in establishing the contours of the technical-education requirement may prove insurmountable. Debunking the USPTO's claim that the technical-education requirement in the Bulletin is nonbinding, and thus not subject to the APA, may be difficult given that the USPTO has consistently claimed to have discretion to depart from the Bulletin-even if it has not exercised it.
Moreover, even if the USPTO engaged in notice-and-comment rulemaking, it might simply reenact a requirement for Patent Bar members to possess technical educations, particularly because many current members of the Patent Bar would have an incentive to advocate for such a requirement. By limiting the supply of legal services in patent matters in the USPTO, the technicaleducation requirement increases the profits of those who are able to join the Patent Bar. For their part, many current employees of the USPTO would be inclined to embrace the self-interested recommendations of the existing Patent Bar given the economic kinship between the Patent Bar and USPTO employees. As a result of these barriers to reform, lobbying may be needed. Of course, existing organizations for patent practitioners, such as the American Intellectual Property Lawyers Association, are unlikely to take up this charge, as it would increase the competition facing current Patent Bar members. An organization with members who are lawyers but not patent practitioners, such as the American Bar Association, would thus be more likely to spearhead this reform effort. Indeed, the ABA recently focused on programs to expand access to legal services. Much of this effort involves proposals to allow nonlawyers to represent clients in certain legal matters.
2 78 Ironically, the ABA has overlooked an opportunity to advocate for lawyers themselves to expand access to legal services in the USPTO. Congress may also be receptive to expansions to the Patent Bar because it could reduce the financial barriers facing innovators to utilizing the patent system, thereby promoting innovation. Moreover, the proposed expansion of the Patent Bar could improve the USPTO's capacity to retain examiners by reducing the advantages of the private sector that stem from reduced competition.
CONCLUSION
The U.S. Constitution provides that the primary goal of patent law is to "promote the progress.. of the useful Arts." 2 7 9 To do so, lawmakers and scholars
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endeavor to craft patent laws that maximize social welfare, and consequently assess the efficacy of different facets of patent law by weighing the attendant costs and benefits. For instance, commentators typically evaluate proposed patent reforms that raise the costs of acquiring patents to determine if those reforms provide sufficient offsetting benefits.
2 80 Surprisingly, although innovators spend billions of dollars each year on representation in the USPTO, this cost-benefit approach has not been applied to the structure of the Patent Bar. Moreover, in the absence of market failures, both legal and economic scholars generally agree that free-market competition is more economically efficient than occupational licensing.
2 81 At least for nontechnical lawyers, however, the technical-education requirement of the Patent Bar has not been and cannot be justified by such market failures.
To the contrary, the technical-education requirement as currently constituted is restricting market forces to the detriment of society. It artificially limits the supply of labor in the service market for patent representation in the USPTO, thereby reducing competition and raising prices. This market intervention is particularly restrictive in fields that are eligible for patent protection, like designs and business methods, but for which undergraduate degrees in those fields do not satisfy the technical-education requirement. Similarly, the effect of the technical-education requirement is particularly concerning regarding legal expertise because fewer people have training in both disciplines, yet the demand for legal expertise in the USPTO has grown, as patent matters in the USPTO have become more legally complex.
At the same time, the technical-education requirement provides few market benefits-if any-when it excludes lawyers from the Patent Bar. Critically, Patent Bar membership provides little information or assurance of technical sophistication. USPTO regulations allow members of the Patent Bar to work on matters unrelated to the technical educations that initially supported their membership. Many consumers consequently select representation in the USPTO based on individual qualifications of agents and attorneys, rather than simply their membership in the Patent Bar. For most parties seeking representation in the USPTO, this selection is not difficult as they are technically sophisticated and therefore can cheaply and accurately assess the technical qualifications of others. 
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